Essential roles of the sperm centrosome in human fertilization: developing the therapy for fertilization failure due to sperm centrosomal dysfunction.
Fertilization is a lengthy process that culminates when the male and female pronuclei fuse in the oocyte cytoplasm. The final stage of fertilization is mediated by the sperm centrosome, which induces microtubule organization into the first mitotic spindle. Despite its critical role, only few functional analyses of the sperm centrosome have been performed until now. Here, we review the recent literature with regard to sperm centrosomal functions during human fertilization, as well as the development of functional assays for the human sperm centrosome. We then address various challenges for fertilization failure resulting from centrosomal dysfunction. Cytological analyses of oocytes that fail to complete fertilization following intracytoplasmic sperm injection (ICSI) have shown that some cases are associated with sperm centrosomal dysfunction. Human sperm can organize a sperm aster even within the oocytes of other mammals. This property has been utilized as a means of assessing the centrosome function. In some patients with teratozoospermia, the sperm does show evidence of impaired centrosomal function. Some clinical and basic challenges for overcoming the fertilization failure caused by sperm centrosomal dysfunction have been reported. The sperm centrosome plays an important role in the phase of the fertilization process after ICSI, i.e. within the oocyte's cytoplasm. The next generation of assisted reproductive technologies (ART) will likely incorporate analyses of sperm centrosomal function as well as techniques designed to counter sperm centrosome dysfunction.